The sample was characterised by mental arousal, notably 'trying too hard' to sleep (SDQ), and by 'sleep and sleeplessness' and 'rehearsal and planning' thoughts (GCTI).
Introduction
Insomnia Disorder comprises complaint of poor sleep, with significant daytime effects, occurring ≥3 nights per week for ≥3 months. (DSM-5, 2013) . 1 could be an appropriate treatment. Indeed, studies (using both sets of criteria) demonstrate that CBT offers lasting benefit to both sleep-onset and sleep-maintenance insomnia. 3 Recently, online CBT has shown promising results. [4] [5] [6] We conducted the first randomized placebo controlled trial of online CBT demonstrating significant improvements in both sleep pattern and daytime functioning. 7 Consistent with the formulation of insomnia as a psychophysiological condition, we feel it is important to reflect not only upon the impact of CBT on sleep, but also its impact on a range of secondary outcomes that are likely maintaining factors, such as attribution, ; and b) to evaluate their potential meditational role in insomnia CBT outcomes.
Methods

Design and participants
This was a pragmatic, parallel group RCT comprising online CBT, online Imagery Relief Therapy (IRT: placebo), and treatment as usual (TAU). Major assessments were at baseline, post-treatment, and follow-up 8 weeks later. Detailed methodology, including study criteria, symptoms, and concurrent treatments. Therefore, to reflect validity, and to permit generalizability, the protocol permitted continuation of usual health care for all participants.
Aside from this, TAU alone participants comprised, effectively, a wait-list group who completed measures but received no additional help for their insomnia.
Data management and analysis
The study was designed to have 80% power to detect a medium effect size, consistent with published meta-analytic data, 3 based upon a 3-group ANOVA model with fixed effects, main effects and interactions. Treatment effects were assessed using linear mixed effects models.
For variables exhibiting between group differences at baseline, the baseline value was entered as a covariate. All comparisons were planned and tests were two-sided, with p<.05 considered to indicate statistical significance. Where appropriate, to control for multiple comparisons, a per family error rate was adopted to maintain the nominal error rate (.05/ n of comparisons).
Mediational models evaluate mechanisms by which independent variables exert influence on a dependent variable. We examined standardized regression coefficients to determine the relationship of group allocation (following dummy variable coding) to change scores in SE/ SCI, and of group allocation to SDQ/ GCTI/ DASS change scores. We then applied hierarchical regression models to evaluate potential mediation of sleep change.
Results
Baseline characteristics
7
Of the four SDQ domains, the highest baseline value was for 'mental arousal' (M = 9.15, SD = Table 1 . In Table 2 [Insert Table 2 . Relative ES at post-treatment were generally small, favoring CBT over TAU and IRT (Table 2) . At follow-up, ES had strengthened for the CBT-TAU and the IRT-TAU comparisons, with small additional benefits of CBT over IRT on DASSdep and DASSstress.
[Insert Table 3 Having further demonstrated these associations between CBT and our dependent and mediating variables (consistent with Tables 1 and 2 It should be noted that effects on SDQ, GCTI and DASS were associated strongly with treatment (CBT: β ≥ .450) compared with placebo (IRT: β = .099 -.187). 'Trying too hard' and thoughts about 'sleep and sleeplessness' were substantially inter-correlated (r = .690), and associations with DASS stress were more modest (r = .374 and .275 respectively). We decided, therefore, to conduct a final analysis, adding these three mediators on step one, which explained 33.2% variance. R 2 change was 10.4% on step two, again suggesting partial mediation associated with CBT (β = .413, p < .001). Mediation effects for IRT were not statistically significant (β = .152).
Discussion
Consistent with ICSD-2 2 criteria, our study confirms that people with insomnia attribute difficulty Disorder. We did not find parallel mediation effects on sleep efficiency outcomes. We speculate that this may be because SE is a highly specific quantitative index of sleep pattern; indeed, one that is commonly used as a marker of behavioral dysregulation of sleep (both pattern and timing), and to quantify targets for behavioral aspects of CBT (notably stimulus control and sleep restriction therapies). Clearly further studies are required to investigate both cognitive and behavioral mediation possibilities, and importantly, other measures might be used to appraise constructs such as somatic arousal, dysfunctional beliefs and motivational state. Finally, it should be noted that we excluded participants with unstable or poor health. Our data on psychopathology were also limited, so the generalizability of our findings to people with comorbidities, or to non-Caucasian and non-UK populations, is uncertain. 
